In cell division, although it is usually apparent that the position of the cleavage furrow is related to the position of the spindle body, the exact relationship of two is not yet clear.
In cell division, although it is usually apparent that the position of the cleavage furrow is related to the position of the spindle body, the exact relationship of two is not yet clear.
In the present study the effects of hypotonic and hypertonic media on grasshopper spermatocytes were observed in order to analyse this relationship.
The writer wishes to express his sincere thanks to Dr. Katsuma Dan for his valuable advice and aid in the preparation of this manuscript.
Material and methods
The primary spermatocytes of grasshopper, Acrydium japonicum, were used throughout the experiments. Germ cells of the grasshopper were prepared into hanging-drop according, essentially, to the procedure previously described (Kawamura 1955): By carefully cutting the follicular walls with a sharp knife, spermatocytes with a small amount of body fluid were extracted and placed upon a cover slip. The cover slip was then inverted over a depression slide which was slightly moistened with water on the bottom and sealed with liquid paraffin. This procedure must be carried out swiftly and carefully. The concentration of the culture medium was varied by changing the vapor pressure of the water in the depres sion by controlling the temperature of it (Fig.  1 primary spermatocyte treated alternately with hypotonic and isotonic media. When cell in early telophase is put into the hypotonic medium, the cleavage furrow is completely reversed which reappears on a return to the isotonic medium. It is possible to repeat the operation several times.
Remarks
Although there are some publications by Shinke (1941) and Kano (1951) concerning the effects of hypotonic and hypertonic solutions on dividing cells, those observations were carried out with primary regard to the abnormality of karyokinesis.
In the present study, the change of the spindle length is noteworthy. The spindle length of spermatocyte treated with hypertonic medium is elongated considerably, while by the treatment of hypotonic medium, elonga tion of the spindle was suppressed somewhat. Belay (1929) has also reported evidence of the elongation of the spindle body in hypertonic treatment in the spermatocyte of Chorthippus lineatus. Although the mechanism of the spindle elongation is still unknown, it is interesting that the length of the spindle body is controlled by the concentration of the culture medium. Furthermore, when a normal cell is placed in a hypotonic medium, the spindle length is decreased, although, the cleavage furrow incises the cell as the spindle length diminishes. Dan (1943) has assumed an autonomous elongation of the spindle body in his astral cleavage theory. Facts observed here indicate that elongation of the spindle body is not neccessary for the cleavage in grasshopper spermatocyte.
As stated above, the normal cytokinesis in Acrydium is carried out with a peculiar cleavage pattern in comparison with other grasshopper, but in the hypotonic condition, the pattern of cytokinesis becomes quite similar to other cases.
By alternate treatment of hypotonic and isotonic media, it is possible to repeat furrowing several times. When a normal cell at the late telophase is put into hypotonic medium, the incipient cells round up, but the central portion of furrow does not puff out from the spindle body. Kuno (1954) has reported that there is a difference in the nature of the cleaving egg surface in sea urchin between the polar and the furrow region, and suggested that the egg surface or the cortex might play an important role in cleavage. Results obtained here suggest that the surface layer of the cell, in addition to the mitotic apparatus, might perform an important task in the cytokinesis of grasshopper spermatocyte.
